Abstract. Modern discretizations of time-dependent PDEs consider the full problem in the space-time cylinder and aim to overcome limitations of classical approaches such as the method of lines (first discretize in space and then solve the resulting ODE) and the Rothe method (first discretize in time and then solve the PDE). A main advantage of a holistic space-time method is the direct access to space-time adaptivity and to the backward problem (required for the dual problem in optimization or error control). Moreover, this allows for parallel solution strategies simultaneously in time and space.
Introduction by the Organisers
The main motivation for developing new space-time discretization and solution methods are the severe limitations of methods with separate constructions of space and time approximations. The goal of this research is to develop novel methods with respect to the following paradigms:
• Discretization: Develop and analyze discretization methods for parabolic and hyperbolic partial differential equations on the Cartesian product of the spatial domain with the time interval which are not necessarily of tensor-product form but can be flexibly adapted to the local space-time behavior of the solution.
• Complexity: Develop and analyze fast algorithms for solving the arising sparse systems which have less algebraic structure than those which arise for the conventional approaches which lead often, e.g., to block-triangular, block-circulant, or block-Toeplitz matrices.
• Adaptivity: Develop and analyze algorithms for full space-time adaptivity on general space-time meshes.
• Regularity: Develop a detailed local space-time regularity theory for the solution of parabolic and hyperbolic PDEs which allows to enrich the ansatz spaces within an adaptive refinement process in a most efficient way. All these questions are well investigated for elliptic problems, but they are far from being matured in the general time-dependent case. The research in spacetime methods is driven by recent developments of discretizations specially designed for fully coupled approximation schemes, e.g., adaptive discontinuous Galerkin methods, Petrov-Galerkin methods, boundary elements with collocation in time, and hybrid methods.
The programme of this workshop was structured by themed days with contributions to one aspect of space-time methods:
A) Discretization methods for space-time problems (new schemes, convergence in space and time, regularity in space and time) B) A posteriori error control (adaptivity in space and time) C) Integral equations for time-dependent problems (convolution quadrature, retarded potentials) D) Solution methods for space-time problems (multigrid in space and time, parareal method) E) Geometric PDEs and methods (numerical methods for PDEs on time-dependent manifolds) For these topics the construction of new methods, the numerical analysis of convergence properties, and the application to large-scale applications where presented.
In summary, the workshop presentations yield a representative overview of the state-of-the-art and recent progress of space-time methods and its analysis, and the fruitful discussions will initiate further research in this area. 
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